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Strengthening Effects of Sodium Salts on Washing Kerosene Contaminated Soil

with Surfactants
HUANG Zhao-lu, CHEN Quan-yuan*, ZHOU Juan, XIE Mo-han

(State Environmental Protection Engineering Center for Pollution Treatment and Control in Textile Industry, School of Environmental
Science and Engineering, Donghua University, Shanghai 201620, China)

Abstract: The impact of sodium salt on kerosene contaminated soil washing with surfactants was investigated. The results indicated that
sodium silicate greatly enhanced the washing efficiency of SDS. Sodium tartrate can largely enhance the washing efficiency of SDBS and
Brij35. Sodium salts can enhance the washing efficiency on kerosene contaminated with TX-100. No significant differences were
observed between different sodium salts. Sodium salt of humic acid and sodium silicate had similar enhancement on kerosene
contaminated soil washing with saponin. Sodium humate can be a better choice since its application can also improve soil quality. The
enhancement of sodium silicate on kerosene contaminated soil washing with Tw- 80 increased with the increase of Tw-80 dosage.
However, the impact of sodium chloride and sodium tartrate was opposite to sodium silicate. Sodium salts can reduce surface tension
and critical micelle concentration of ionic surfactants to enhance the washing. Sodium salts can also reduce re-adsorption of oil to soil
with nonionic surfactants to enhance the washing. Kerosene contamination can increase the contact angle of soil, which indicated the
increase of hydrophilicity of soil. Washing with surfactants can reduce the hydrophilicitiy of soil according to contact angle
measurement, which indicated that kerosene contaminated soil remediation with surfactant can also benefit nutrient and water
transportation in the contaminated soil.
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Table 1  Properties of surfactants used in experiments

24K TR R CMC/g-L™!
A N A HEEE(Brij3s) C, (H,0),C,,Hy F. W. 30 152387 0.66 x 10 2
7 -80 ( Tw-80) Cpq Hyy O AXF43:F BT HE 428. 60 0.14 x 10 !
F24¥ (saponin) CAS. NO[8047-15-2] 0.14
fhiiE X-100( TX-100) OP FLALF] CP Cyy He, O, FHXT 431 646. 86 0.17
T B R R FR B (SDBS) CygHyoNaO5 S FHXT2F JBi i 348. 48 0.38
T e ER 4 (SDS) Cy, HysNaO, S AR 4T it 288. 38 250
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Table 2 Physicochemical properties of kerosene used in experiments

R Eistn
LR 11~16
W AR/ C 180 ~310
WENR/ % 34.0
AL % 4
IFIE/ % 21
R/ % 40.9
T % 0.1
ESTHEEA 74.3
SRR o T 210. 89
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Fig. 1 Washing the kerosene contaminated soil with different

surfactants with the same concentration
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